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Abstract: This study was conducted to understand the arrival trends of Grus vipio, which wintered in the Hangang
estuary, from October to March next year from 2004 to 2008. During four wintering periods, the number of individuals
of Grus vipio arriving at the estuary was average 507.5±10.8 (n=4). The arriving sites were Seongdong IC and
Janghang IC. Seongdong IC was a stopover while Janghang IC was a final destination for wintering. In Seongdong
IC, 424.3±149.4 (n=4) individuals on average arrive while 153.8±63.3 (n=4) individuals arrive at Janghang IC. The
number of individuals arriving at the Hangang estuary accounts for 8.6 percent of the living total and 2.0 percent of
the total wintering individuals.
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Introduction
Grus vipio is designated as Natural Monument No. 203 and
placed on the international list of endangered species
because there are only 7,000 or so individuals throughout
the world (BirdLife International, 2000; Wetlands International
2002; Cultural Heritage Administration of Korea, 2003).
Grus vipio passes the winter in Korea, Japan and China.
Well-known arrival places are the Hangang estuary and
Cheolwon (Pae et al., 1996; Lee, K.S., 2000). Information
collection using a ring and studies using GPS have been
conducted to track down the passage of the bird (Fujita et
al., 2004; Higuchi et al., 1996; 2004). These surveys
confirmed that the estuary and Cheolwon were stopovers
on their way to breeding places in Japan. Korea, therefore,
becomes more important as an intermediary place (Higuchi
et al., 1996). However studies on Grus vipio coming to
Korea were confined on those in Cheolwon (Pae, S.H.,
2000; Yoo, S.H., 2004), and there are few studies on Grus
vipio arriving at the estuary except that some studies on
water birds at the estuary contain some comment on Grus
vipio or the investigation of the crane includes comments
on Grus vipio (Koo, T.H., 1984; Won, P.O., 1986; Won, et
al., 1993; Cultural Heritage Administration of Korea, 2000;
2001; Yoo, J.C. and Kwon, Y.S., 2004; Pae et al. 1995;
1996).
This study was conducted to stress the importance of the
estuary as a stopover by understanding the arrivals and
distribution of Grus vipio at the Hangang estuary, and
provide basic data for protection and management of the
bird.
Research Sites and Methods
Research sites
The study was conducted at the Hangang estuary and
neighboring farmland that stretch across administrative
districts of Gimpo, Goyang and Paju. The Hangang (River)
water system stretches from Hangjugyo (bridge) at the
upper part to Seongdong IC and Daedong-ri at the lower
part where Imjingang (River) meets with the Hangang
(River). It runs about 30 kilometers. To carry out the whole
enumeration survey of Grus vipio, farmlands were selected
in Tanhyun-myeon, Daedong-ri and Seongdong-ri in Paju,
Songpo-dong (Juyeop field), Gusan-dong and beopgot-
dong in Goyang, Jeonho-ri, Hongdopyeong, Unyang-dong,
Nusan-ri, and Seoktan-ri in Gimpo (Fig. 1).
Methods
The survey was conducted twice (in early and latter parts of
a month) a month at a fifteen-day interval from October to
March next year from 2004 to 2008. Two teams of
researchers completed the whole enumeration surveys in a
day. When the surveys were not completed in a day for
some reasons like bad weather, supplementary surveys
were conducted. A telescope (Field scope, Nikon, ×20~60)
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and binoculars (Nikon, 8×40) were used to observe Grus
vipio. The moving direction and the number of individuals
in movement were identified through communications
among survey teams to avoid redundancy of individuals.
A wintering period was divided in consideration of the
arrival patterns of the bird. The early wintering period
started on the first day of arrival and lasted till November
and the middle period in December to mid-February while
the late wintering period lasted from late February to March
(Won, B.O., 1986; Yoo, S.H., 2004).
For the differences in the number of individuals by year
and wintering period, the significance was examined using
Kruskal-Wallis U-test.
Results
Arrivals
The largest number of individuals arriving at the Hangang
estuary was 507.5 (SD=100.8, range 398~606, n=4) on
average during the wintering periods from 2004 to 2008.
The highest numbers of individuals by year were 579
( =149.8±191.6, n=12) from 2004 to 2005 and 447
( =143.4±130.1, n=12) from 2005 to 2006. The number
was 606 ( =137.7± 153.9, n=12) individuals from 2006 to
2007 and declined to 398 ( =135.0±109.6, n=12)
individuals from 2007 to 2008. But, there is no significant
difference on the yearly numbers of individuals arriving at
the estuary (Kruskal-Wallis test. X
2
=0.836, p>0.05).
Given the number of arrivals by wintering period, the
number of individuals tended to rise and then decline in the
early and late winter periods. No significant change was
seen in the middle wintering period (Fig. 2). In the early
period, the changes were not great, but in the late period,
the number of individuals sharply rose and then declined.
The highest numbers of individuals arriving were 130 ( =
X
X
X
X X
Fig. 1. A map of study area (Source: Google earth).
Fig. 2. Number of individuals Grus vipio in Han River, Korea. 1-early
month, 2-late month.
J. KOREAN NATURE
Current State and Importance of Grus vipio Coming to Hangang Estuary 95
52.1±31.8, n=16) in the early period, 140 ( =100.0±21.8,
n=20) in the middle of the period and 606 ( =329.9±140.5,
n=12) in the late period. There was no significant difference
by year in the early, middle and late periods (Kruskal-wallis
test. Early period: p>0.05, Middle period: p>0.05, Late
period: p>0.05).
Arriving sites
Arriving sites at the estuary include tidal flats in front of
Daedong-ri, Seongdong IC area including the estuary of
Gokleungchoen (stream), the parts of the Hangang estuary
among Gimpo, Goyang and Ilsan, and Janghang IC
including nearby farmland. The ratio between the numbers
of individuals of Grus vipio arriving at Seongdong IC and
Janghang IC was 67.0% in October, the early period, and
then gradually decreased. In the middle period, the
individuals of the bird were observed only near Janghang
IC. The number of individuals began to rise at Seongdong
IC and the ratio reached 78.3% of the total in March (Fig.
3).
Seongdong IC area: The maximum number of individuals
arriving at Seongdong IC and its vicinity was 424.3
(SD=149.4, range 222~563, n=4) on average. Given the
periodical maximums, the numbers of individuals were 102
( =22.6±29.0, n=16) in the early period, 2 ( =0.1±0.2,
n=20) in the middle period and 563 ( =237.8±133.8,
n=12) in the late period. For the arriving pattern at
Seongdong IC area, Grus vipio tended to arrive only in the
early and late periods. Given the monthly arrival pattern,
the bird began to arrive from October and the number of
arriving individuals reached its peak in late October and
began to decline from November. No new arriving
individual was observed in December and January and the
number of arrivals began to increase from February. The
largest number of individuals arrived in March (Fig. 4). The
arriving sites near Seongdong IC were the wetland of
Daedong-ri, which was the civilian passage restriction line,
estuary wetland of Gokleungcheon (Stream) and the farmland
near Gokleungcheon (Fig. 1). There is no significant
difference in yearly numbers of individuals arriving
(Kruskal-Wallis test. X
2
=2.473, p=0.480). 
Janghang IC area: The largest number of individuals
arriving near Janghang IC was 153.8 (SD=63.3, range
116~248, n=4) on average. By period, the numbers of
individuals were 75 ( = 34.3±18.3, n=16) in the early
period, 140 ( =99.9±22.0, n=20) in the middle period and
248 ( =92.2±43.2, n=12) in the late period. The arrivals
constantly began to increase from October and a steady
number of individuals passed the winter in the middle
period. After the largest number of individuals was
observed in February, the late period, the number declined
from March (Fig. 5). The arriving sites were the farmland
near Gimpo and tidal flats of the estuary near Goyang,
Gimpo and Paju. The farmlands are located in Geolpo-dong
and Hongdopyeong in Gimpo, Pyeong-dong and Ewha-
dong in Incheon and the farmland within the civilian
passage restriction line. The tidal flat of the estuary
stretches from Gimpogyo (Bridge) to Nusan-ri at the lower
part of the river (Fig. 1). 
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Fig. 3. Rate of number of individuals of Grus vipio in Han River
during survey period (2004~2008) 
Fig. 4. Number of individuals of White-naped Cranes in Sung-dong
section at Han River, Korea.
Fig. 5. Number of individuals White-naped Cranes in Jang-hang
section at Han River, Korea.
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Importance of Hangang estuary
It is known that there are only 7,000 individuals of Grus
vipio alive in the world. About 3,200 individuals arrive in
Korea and Japan (Wetlands International 2002). As a result
of this study, the number of individuals arriving at the
estuary was 606 at the maximum and the number of
individuals wintering at the estuary (from December to
February) was 140. The largest number of arriving individuals
at the Hangang estuary represents 19.8% of the total
individuals arriving in Korea and Japan, and 8.6% of the
total individuals alive in the world. The largest number of
individuals passing the winter at the estuary accounts for
2.0% of the total individuals alive in the world and 4.4% of
the total individuals wintering in Korea and Japan.
Therefore, the Hangang estuary meets the conditions of
wetland prescribed in the Ramsar Convention as the
individuals of Grus vipio arriving and passing the winter at
the estuary account for more than 1 percent of the total
living in the world.
Discussion
The Hangang estuary is known as the arriving area of Grus
vipio along with Cheolwon in Korea (Pae, S.H., 2000; Lee,
K.S., 2000; Pae et al., 1995). The change of habitats led to
the change in the number of arriving individuals and the
arriving sites of Grus vipio.
The number of individuals arriving at the Hangang
estuary was about 1,700 at maximum in late 1970s. With
the decreasing water inflow to the estuary due to the
construction of dams on the mainstream of Hangang
(River), salt content changed. In addition, the human
interventions like the expansion of farmland and
construction of embankments caused the damage to tidal
flats and changed the flora (Koo, T.H., 1984; Won, P.O.,
1986). Such ecological changes at the Hangang estuary
sharply reduced the number of individuals of Grus vipio
arriving at the estuary. No Grus vipio came to Korea in
1980 and 1981 (Koo, T.H., 1984; Won, P.O., 1986). In
1993, 820 individuals were observed at Gokleungcheon
estuary and 408 individuals were seen in 2001 (Won, P.O.,
1986; Won, et al., 1993; Cultural Heritage Administration
of Korea, 2001). Therefore, it is presumed that the Hangang
estuary began to be visited in the 1990s. Though the
number of arriving individuals is lower than that in the
1970s, the estuary is visited by many individuals to date
(Table 1).
The selection of feeding sites by Grus vipio has
something to do with food abundance. The staying time on
a stopover is closely related to a stable supply of foods
(Hiroyoshi et al.. 1992). It is assumed that food abundance
and stable use of food source are major factors in selecting
a stopover and wintering place and staying time. At the
estuary, the arriving sites are Janghang IC and Seongdong
IC areas. Janghang IC area is used as a wintering place
where the largest number of individuals arrive in the middle
period while Seongdong IC is a stopover where the number
of individuals arriving increases and then declines in the
early and late periods. The farmland in Hongdopyeong,
Pyeong-dong and Ewha-dong, and tidal flats provide
abundant foods for Grus vipio (Lee, K.S., 2000; Yoo, J.C.
and Kwon, Y.S., 2004; Pae et al., 1995). The marshland on
the riverside is a military area so the access to the
marshland is controlled and the distribution of tidal
Table 1. Wintering population of White-naped Cranes from 1973 to 2008 at Han river
Year Oct. Nov. Dec. Jan. Feb. Mar. Max. count
1973
a
- 316 - - - - 316
1976
a
- 1,740 300 - - 282 1,740
1978
a
- - - 300 100 480 480
1978
a
-79
a
- 1,500 - 78 300 - 1,500
1979
a
-80
a
- - - none - - none
1980
a
-81
a
- - - none - - none
1981
a
-82
a
- 25 - none - - 25
1982
a
-83
a
- - - 52 - - 52
1983
a,b
-84b 45 - - - - 9 45
1985
a
-86
a
13 38 - - - 3 38
1993
c
- - - - 73 820 820
1995
d
-96
d
- 15 97 32 120 89 120
1999
e
-00
e,f
9 4 51 16 42 159 159
2000
e,f
-01
f
54 13 48 none 63 408 408
2004
g
-05
g
41 33 71 114 143 579 579
2005
g
-06
g
130 79 91 99 186 447 447
2006
g
-07
g
76 96 86 118 217 606 606
2007
g
-08
g
53 75 101 140 298 398 398
a: Won,P.O., 1986; b: Won, P.O., 1984; c: Won, et al., 1993l; d: Pae et al., 1996, e: Cultural Heritage Administration of Korea, 2000; f: Cultural Heritage Administration of
Korea, 2001; g: This study
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channels in the wetland provides stable nesting place.
Therefore Grus vipio passes the winter there. Seongdong
IC area was used only as a stopover. Fishing activities that
disturb the wintering place of Grus vipio in spring take
place only at Janghang IC area. There is no disturbing
factor like fishing at Seongdong IC area because the area is
within the civilian passage restriction line. As Grus vipio
heading north can have a stable source of foods in tidal flats
around Seongdong IC area which has no disturbances, the
area seems to be used as a stopover. The difference in the
number of arriving individuals in the early and late periods
proves that Grus vipio takes different routes in spring and
fall.
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